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1 

Strl2^iS r /t -> * «: « 3 «fc 3 IC »fi£ L fcS 2 ©«fi 
mSV>mffi±lZ&5!Ll,tz&l ©£*■<>:. 

mem i ©emu* si o £ 5 ic^is l^ih 3 nmrnmn 
mm izm&mmz ntz m 2 <Dmmm t zm*. sc<t^ 

[fflf&S2 ] M$£ 1 Etta>¥*fMBtt8BC*fr>T. 
BfrfBSg 1 ©&iiUI©rt8BK^i6£Lfc£3©Ei®/i££ 6 

[SI#J13] »*^2fE«W*^t{*ie^g(CfeUT. 

mz&mn#**^>'?<D±&nffi twite h z> >->*x^ 

©i£*JBJ&<ttffiJB 3 ©EI8E ZlT b TRiSnt^S d 
[»*R4] 18*^1 7bS3WH-rn*^rfS®(D¥##: 2° 
WiB^Si:mrHHm2 0E^ecD'>^< 

So 

[SS#3I5] h^^X^t^SfM^/V^Sr^tJ 

¥^#©ai&^Bicf?§ 1 <Dmmm urn 
mtzm 1 coi«^B±(c^ijim»+ r /t -> * * s x 

*§<t. 30 

m^W, 1 ©iBiSUf ±tc8§ 3 o«Wt»«t*Ilt. 
«HSjB3<OttllkllBL^JB2«)lft«g|lwa>3'4' h*-;P 

Slit. 

fl(H33B3«)*8«ll±»cSB2©B»Ji*»B£-r*iat* 
IB A. 5 C <h iT* ¥*fttE*§6B©Hifi#tt. 

[W#B7] Ii*JS5X«6f2«©¥^fe^.^S©S! 
< <tfc^t*n^-^©«f4^T;i5 -^A$fc(i^S:^ 50 



[0 0 0 1] 

[^©JSTSt^ff] **Wtt*i»*C«*-- rt 

ctric Random Access Memory. OTFRAMtn^^ 

^©Sit^ffiicwrs. w * 

[0 0 0 2] 

[f£3fc©i£fl5] FRAMte$.5^IJFRAM(lt D; ; 

&^©-fe.ll4J. -3J)h7>y7^Trt- 

KU-f >i£f&lf© 5 *>(£>— «»^-vA-->^C(D-iS 
ii^^$nrii-5. h^>v ! X^T r Wy— KU-f 

>*£*■©««« tr 5/ hi»BL«c«i«an. h^>~>-x 

C©flMltt:7 r l'- M*PLK:»ttSnTt>*. 
[0 0 0 3] £©J:-5&F R AMWtJfjfeOT-tr^jgtt. 
H3»;:S?Sn*J:5-C*-3fc. 7 1 09^S*t 

mmm®.£iz&^Ttti*:t\ k u-r >jst»ra 7 3&ocy 

-7.ffiS?Jg 7 4. h'H >ffig!l7 6RZ*V-Xt£j|S[Jf 
7 7i*«M$nTt>5. ¥#&g«7 i±icy-hg 
ht!7 2. 7 5^tl^-*nPfiE$ 

n. ^n?>©y- Mi7 2^7 5±i;BPSGi7 

8t)Wl&2nT^:<D&Mtf¥-m<t2flTl<>Z>. BPSG 
8g7 8©gffi±lCtt. A'iJ7IiLT«yU3>g« 

7 9 JS:D^> 'J n >tgfb8i 8 0*!M§ntt»5. 

[0 0 0 4] -> U 3 >SHfclBt 8 0©^ffi±lc, TSB«& 

8 1, 35im(*:82. ±SBmfil8 3 mm\ZMfiL2 *IT F R 

tf->'Jn>&ffcBl8 0©ai®±lc:TEOS!P^£fiE-5*6 
&JB 8 4 7»^pE$nT^©^ffi7!iWS{b^nT^-5> <> 

[0005] ;;t. -fe;um«»c*3Ct-5 H5>>*;*^t 
r ©y- bmm 7 2 ta^* >^ >^x^>i?©ii;i»,^. 

ngs 4 ±\z&EZztircm&-e$>z>m7K2tiT^ts:^'7— 

K*WLI;:»«fc£n, KU-T >t£«S[B 7 3 HJfetlWI^Ic 

T*6itl^8 4±lC^B£^n/ciHi|gTS>-5^^nTti/«c 
l^fy hSBLlcMStlTl^. y-Xffit!7 4(i 
h*-;U8 5&4a«Alltjft6JRBt&tflj|g 
Offi^!18 8 ZftLT** /1->^W±gBm<!8 3K»»fc 

sn. tsb«S8 1 tiia^£nT^&i^:/u- hiPL 

[0006] BPSGI78, •> U 3 >t<tl 7 9 . -> 

U3>s?{t;^8o. mmm8 4\z3>-5> ? hfc—)\<tfffl 

?L£*1TV — XtttitB 7 4 , 7 7 ©^ffi^'HaiL, ■?■© 



3 

[0 0 0 7] 4<D&M±.\ZT)l5L-Vl±t$frZ> 
1 mB<D$mm8 8*«MSft. ±g&«®8 3<i:tt 
KSnTl>4. SfcSB^®8 814. n>^^h*-;U8 
5£*l«6i^T^Si§5l§i£:&JllSI8 5&tf8 7 ^LT 

y-xffiii7 4, 7 7 tiasnws. 

[0 0 0 8] Eft£B8 8 5^18 4©^ffi±tc£ <E> 

±JC2JB@CDi2«lB 9 2 3i«^fiK$nTl»S. 2Bg©I2 
^19 2 <h lH@WiEg§Uf8 8<hte. Zl>9 9 
9 1 t^l/T*«SftTl>4. l2i8IB9 2&1AM8 9 
W^ffi±(4. nyzsl—'sa >K9 3Tlbntt^. 
[0 0 0 9] 

3>?i;h*-M. BPSGI78. y'Jn^ftl 

7 9, ->'J a >l*fl;Bt 8 0 Rtfiffi&B 8 4 Og|J»»fc*»t 

[0 0 10] FRAMffl+t/V/^*S5»S@ 

8 4W*®£¥fiflsUfc<' i «-&Kte. :i£>*6ii8:B8 4 <7> 

5rt*«T-f^ Uj&*U Cl<7)«^lCliiei^B8 4±(C 

ii8 8 <&/t^ — ->yr-5fci6cOU V if 7 y 4 Vi&x. 

[0 0 11] ±iScDJ:^ir. flHsttBRB&Tffiftrr* 
4§£iCte, *S»#*«©aiB<!:iE«!lJii:*»«-r*a> 

[0 0 12] *58Wtt±IE*1ftC«*Ttt$n&'b<0 
[0 0 13] 

<B*61RB<B*H±K:»lSLfcS§l©B»»£:, fftffifgl 
<£>§B3£I1£«? J; 5 KBfclcL&SS 3 ©»*Ji©*ffi±tC 
isE^n. M2&^m3co|g^eicWPLfo:3>^i7 h 

;u £ ^ u t mi %z*&mm& * + /1 •> * w ± $&nm tc it 
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[0 0 14] mi©*6a@w^gB(cm3©iB^ 

[0 0 15] ^-WtS^^aWii h7>v7, 

*<B*KBtf*3©IE»B&ttLT*l*SnT^T*>J: 

[0016] $6ic mi<D§z8im£&2<omt&m<D'j> 
io to o i 7] *&w<n*mmm.%iW.<»mi&j5m^ h 

•WSv^£?£fi£-r6Ig<!:. iWffi3£!jf 

atrte^tsfl:^^ r ^ -> ^ cD±gBmn £^ as s -tf -5 11 

[0 0 18] CCT. Sg 1 <Dt&mLf§<DMf£T.m&2~3lSA 

[0 0 19] |g 1 CDiEiglUf £fcteSg2 WSS^gOD 

5 % WMte. < £ ^-rn^-JWttf^J^SrOA * 

[0 0 2 0] KAT, *MO»«»COV»TB|[B 

[0021] *KW«*i©*tt©jgffifc«fc5#*#ae. 

(a) ~01 (e) SmvrKIHU 
©tftfiSclCOUTia 1 (e) ^ffltiTSn^l). 

[0022] 01 iznk s ntz ct o\z. 1 © 

Ell (a) ©J;5fr. -feJU^t^a^ttCiSViT'-e- 

»il3R«y-Xtt«il4. Kl/-f>MI16S 
40 tfy-Xffit&Bl 7«t»SiSn4. 1± 

jc. y-hisftits^'LTy— h««i 2. i5^n 

[0 0 2 3] 2&tfl 5±l:LPCVD 

(Low Pressure Chemical Vapor Deposition) r£(C«J:D 
llirolTOfliLTBPSGll 8A^1800 
nm<DmmT*mm2tl> *<Z>mm&CMP (Chemical M 
echanical Polishing) \ZJ: 0 W-mit^ nxmm^m 1 
OOOnmt&S. BPSGil8©fI±(;, KJP^ 
15 0 nmCD->'J 3>^{bK 1 9#L PCVD(il:J: 0 
50 fl&jScSft. Se.l:t©«I±Cif*f)2 0 0 nmWy'J 
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J>ttg2 0^LPCVDS, ^XvCVDffi, $> 

[0 0 2 4] dCT^>U3>S{blfil 9te. iOFRA 

^WBHlCfc^T* 7--;Ujaa{C«k0 h?>iSX&<D& 
tt^»-rS<7)S:l»±"rSfc«)tC, A'lJTitLTifiE 

[0 0 2 5] 11 (b) *>'JD>S 
(t«2 0(O^ffi±iC^^> (Ti)»a* (Pt) *«« 

2, TfflS«i2 l7&^fiE$n, :ni:J:DFRAMffl + 

0 0g^b6 5 OjK<0«*»B^*T7x-;|,fflS£fT 
^:<i:T', lHl«-rs^<t*«T#S, SfcPZTM(0#3b 20 

[0 0 2 6] HI (c) <7)cfce>fc:/^XvC VDj£lC<fc 
0JB2«)li|BH6»ild:LT. «A«d - T E O S K 2 4 
a*^ffi£fr£«:5<£5lC»l£Sn£. :©d-TEOS 
i24IWt/ty^O8K»«t0t)|l^ «Afcf2 0 0 
-3 0 0 nmSK<B!|gJpTJ;l>o d-TEOSi240 

OSi2 4 0Kff^W-r^fS<h, -C09I2 4<O^E±(3 30 

ctbT, d -TEOSi2 4 <B»»te* +t/V> 

[0 0 2 7 ] ^*g*SiJStr c tO/^-x>^^H : ofc?^ 
tC, HI (d) (Dcfc5CRIE*ffl^TBPSGIl 
8, v'Jn>aftR19, ->U=i>gHt;flg2 0, d-T 
EOSl24^1IL*8MSl 1»V-XM 
114, 17^ffi^gat^3>37^^-Jl/2 5, 40 

J:9CT i i^4 0 nm(7)ij?TM^n, $bCTi 
Nl2 7^6 0nm(D8ffT«$n^o 3>^h* 
-;U2 5, 2 6(DrtgBlc^>^x>*OiBISt*^«^ 

cDvffi^cto*aisnTa«)iiin, cdei7?> 
amy?? bmib&frtt£i,Tm^z>*>7XT>m(D 

ttl**S*ltt(r>. 

[0 0 2 8 ] SS^ftfCA 1 Cu*^7?'J >^r£tl 50 



J:0 4 0 0 n m&mmT'i&mZtl. T i &tf T i NJg| 2 
■ 2 8**»SSn?). «e*<7)*#*8S««K-C«4 % ^3 

\t. immcnmmm 2 s^^/t^^ tm^mcm^iz 

^^d-TEOSS2 4(7)iI±l:M$tl^ fifo 

m<D±\z&mm&M!&-?z>z:ttf*if&'VihQ % uvy^ 
[0029] a«co**i«(D*ffi±jciB»»s«j«-r* 

<£9*>&mUTteM?J}mzm<UZ>o J;^T, 

^***£ 0 *HJSCD^TH^FS/j:d -TEOSI2 4 

[0 0 3 0] HIl (e) iZTFZnfz&olZ. *-Wt~>^ 
2fcrXlBB<Z)iE»J12 8£«-5 .totd, y7X'7CVD 
ffilC<fcOTEOS«3 l*ttffe«Sn*. TEOSI3 1 
(CCMPfCctO^Pfift^ffton, 1 2 0 OnmOl^ 
3BB(OHra»3ftl»i:3iCSo TEOSI3 1 C*fLT3 

h^-^3 2^^?L$nx i ms<D&mm2 s<d 

[0 0 3 1] TEOSI31 (Dnm^LlSny^^ hfc- 

Dr£(Cck0T i N§i3 3*57 0 n m<OKi¥T*«[$n 
3o CVDffiCctO^>^T> (W) l?<DBijtt«£&]g 
^IttU^n. Z\>9 9Vt£— Jl/3 3, 3 5 C7)F*gg&7Wl#) 
ii*nfc«, CDEX7fA7^(;J:i93>^^h^- 

[0 0 3 2] 46CTEOSi31«!:d-TEOS«2 
4 (hicn>^^ SjJx— ;U3 5^BB7L$nT. ±SB®<S 2 
3 (D^ffi^Siai-r^c n >^^7 h*— ;U3 2 <h 

i^]P#{cz3>^^ h*-;u3 5 ^mjiLxmm^m^m 
[0033] :nn ^oaisiCct-sfcOT* 

±SBmffi2 3 <h3>^^ h&LZ>fr#)<Dn>?!7 h 
* — ;U 3 5 ti. a>^i7h^-JU2ct0t)7X^^h 

9 h*-;i/3 5 (tHB#tcH-*#T=i>^i7 h*-;U3 

-;U3 5lCttffi*ii^S:fT^cC^*7&«»SL^ 0 ^{i. 
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X^y^U>yi*XttCVDftlCckOT iN!33^i 
j|7 0nmT«ai, £ £ fC A 1 C u K 3 4 £ig|J¥ 6 0 

&X g 0 il 3 nTEttJI £ ■ MI&iftK t a 

[0 0 3 5] ~t)Vm.mz£>tfZ> b : 7>zs7>*T 

r coy- h^8S 1 2 tt»KA&«K:«k 0«»&*nfc3 
>^v* hSr^UTH*anT^&^7- F*WLl:»« 

ic»ttsnxi>*. cuatf* hisa. mi<Dmmmx-m 

flcLTt), ^2<&Ei»JlT»ricLX*>«fc^. V-Xifc» 
Jf 1 4te3>^v* K*-;U2 5*«»-5i«iK^*JRJK, 
1 Jig<7)E;&jf 2 8> 3>$^ h*-;U3 2Srfflfii>£fi; 
■MARK. 2Hgc£>E*£B3 4, h*-;P3 
5*iIfc£E«tt&^LT*WV>*<B±g&*«2 3 tC 
M^n, TSSiS2 1 BHSant^ttlf^l/- h*8 

[0 0 3 6] K±CDXa*«T»6nfc**lSO»«IWC 

±gp«M8 3<h¥iffil7 i«Boy-7«;M7 4 
4: lBg<Z)E&Jf 8 8£;frLXfToX^fc,, 
flT, CO) 1 IlWKlS 8 8 liF R AM+t/ty^ 
3 ck 3 i:»«snfc»M 8 4 iCM^tit^ 

-3tt^. ^<Dfz$>. ±M.\^tz^.o\z, lB@tf)ESgB 
8 8 ch*^*S«8 1 <0Xffi££»«e-r*:3>$^ 

[0037] crnic^u ^nmoimm-vizF RAM^ 

^/12/^<Z)±«««2 3 1 1*I0)V-X 

ffitfcJIl 4£<£&£l£, iia^EiI2 8Wd:e ) f 
2Bg<DE*&B3 4^lT?T9T^o ^LT, li 
S<Z>E&B2 8^d-TEOSR2 4±tC^$tXTi5 

dtl(CctO> 1 If SCQE1B2 8 
*. C(DZt\t. mzfflLfflitVW&fimis^F RAMIE 

[oo3 8] £*>(e, ^m<Dwm\zxn\t. fram 
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112 8, 3 4 £»J5ft-r *<0«k5ftj»***»e> 
n^>o FRAM*^/^->^*flgJ5frSXST«, ±i$L 
fccfc^lC, ^R«M2 2(C^^-^$)-g>Jg^(C^ 

c^iHiacDfcj&tiKm^EaM^TSKs o ox;— 6 5 ox: 
&<D&?&i&mi&<p&m'v\ZT- — juffljg* tests? ut 

[0 0 3 9] Lrt*U *^<D^SlT^4FRAM^^/\ 0 
y^(DMii:H@, 2 BgcD^xcoE^/f 2 8 , 3 

[0 0 4 0] *»W(0»2 0)*JfiO»!»^ck4#*flcE 
20 ttttBtt. 02l:^n5ck^ft»rl»®*#LT^ 

KK>tt»l4 3, 7-XM14 4**»j«Sft, M 
2IE«S«*Ttt K U-T >££f&B 46, V-xitBI 4 7 

ws^nti^o ¥^^S1S4 i co^ffi±(cin^$n 

Tt^liy- HKftlKS^Uxy- h««4 2, 4 5^ 
»riES#l, *»#ifi4i»tfy-K*«4 2 4 4 5£ 

[0 0 4 1 ] -tr;MB«lC*5^X, B P S GBI4 8 IC**L 

td>^ h*-;u6 6^M^ntKK>a;fi4 

^>l4 9T'it>nfci, *>#Xt>&<D&M& 

— Xffi«B4 4 £ 11B^I6 8 ^£ 

[0042] BPSGI48 StfE&B 6 8 CD3lH£{fc 
SrSo £o\Zzs*)=i>&ikm5 0, y'j3>g{tl5 1 
«^Ti^o ~> U 3 >&{LIBi 5 l ±\z. -fe;HB« 
40 Jc*^TT»««5 2, SMM5 3, ±»««5 4 
^»*3nTFRAM+t/V>^*«iJ«3nT^4. £ 
<B*WV>*£^U :3>*{fc«5 1 &mo£o\Zd -T 
EOSl5 5»^tl, »iaiHltt««tC*3^TT i& 
^TiNl5 6WAlCul5 7^M^n, III 
€Eli^M$nxi^ 0 F RAM+t/V>^SC/E 
IB 5 7S85±5I:TE0SI5 8^«^nt^ 
*. tJU«««C^^T 1IBS<7)E*«6 8t»tt*tS 
fc.A<DZi>*9 h*-;U6 2^BB?L^n, ±gB«S5 4 

so 6kuniaiaB(n*K:.*tiT i mmoismm 5 7 t««-r 
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^^h^-;i6 2, 6 4Rlf6 9<DftmzT i N§6 1 
ifiT&JSLZn* Z}>j?>7 h*-;U6 2S^6 9<Ortffi^iai 
M,££«T«»i&*nTtr>4. TEOSi5 8±C 21 

[0 0 4 3] ±ESl^ft(0«ffiTa. FRAM + t 

T, ■ir^a«tC*5liTFRAM=t : -^/^v^O±BB«ffi2 10 
3 1 l«ffi<fc0>«tt#. 2@acDgBISS3 

[0 0 4 4] ^ntC3*LT*2<^Hig<Z)»j|T«. J3i2 
WKTttF RAM*Wt~>*£t5til^DiS£l:: 1 @ @ CD 
E&B5 7^M^ntl^^ t;H«TttFRAM 

6 8«$nt^i)c C<BK»B6 8£rj>*i7 
-;U66, 2 g g(7)g2££B6 3 £n>** h*-;i/6 4 
&tf 6 2 ^LT±aS«54ty-Xie»i44 

[0 0 4 5] *H*0»»l;i*3l*T*>, 2^g<DSa^B 

6 3 1 imm<Dmmm4 9 t&m^zzjy?? h*- 

[0 0 4 6] £Ac, **Jfi<0»J8Tttl BBOiaa»6 
J£oT, ^ism^5 3K»T*iH*#B««t I T0)7 r :=. 

1 BB<£>ffiig8B6 8(hFRAM+tA c y^ch 

[0047] ±&Ltznm<D&m\z-mT*<ho. 

[0 0 4 8] 



— 6 J5E * si&mtfit&tii ^ntwrot, ibis jg { ~ 

^IlT'Sl <0E«B£«J5£"r*fc#. 
■*«jBC6at». fct, EM*m£LTffilMjAftiR£ 
»»*EI»i:LTttffl-r*Ct7»«T#S. SfcSKDa 

[0 0 4 9] IS^JS 2/4 Ett<B*Wi*E«KBXtf « 

i^iaM^Wit*^<i:<ht)l:, !f§ 1 (D SB 
«B /v>* t^»Si^lT±TCi 

[HBOtlllJtlARn] 

[HI] ^IBOfBlwkifi^IKtCctS^SIffEttSI 
[02] *«W^IB2<7)38«<o»!B{c c tS¥a(*E«» 
[03] «*0)*W#Eit*B<oBiB*jSBtxaWJt* 
[0 4] **W«riBfflTS^t^fiBtt^«flcE1ft«B 



1 1 . 


4 1 




1 2 . 


1 5 . 


42,45 y- hmm 


1 3, 


1 6 , 


4 3,4 6 KH >ffi»B 


1 4, 


1 7 , 


4 4,4 7 y-xttttB 


1 8, 


4 8 


BPS Gfli 


1 9, 


5 0 




2 0. 


5 1 




2 1 . 


5 2 




2 2, 


5 3 




2 3, 


5 4 




2 4, 


5 8 


d-BPSGi 


2 5, 


2 6, 


32,35,62,64,66,69 ZJ 




)V 


2 7, 


3 3, 


4 9,61 T i NI 


2 8, 


3 4, 


6 3 lE^S (AlCui) 


3 1 , 


5 8 


TEOSi 


3 6, 


6 5 




6 8 


EttB 
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